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ABSTRACT  
 
 
 
 
 Hydrocarbon is an organic water pollution. It can harm the environment as well 
as human being. Therefore a feasible way should be identified to detect the hydrocarbon 
level in water. In this study a fiber optic displacement sensor was introduced as a 
technique to determine the concentration of hydrocarbon in water. A reflective 
configuration technique was developed and the concentrations of hydrocarbon were 
studied in the range of 0% to 20%. In order to validate the system two unknown 
concentrations were selected representing the lower region and the higher region. In 
principle this sensor is using the concept of intensity modulation as a function of 
displacement. The optimum displacement between the reflecting target and the fiber 
optic probe was found to be at 1.5 mm for all the concentration tested. The intensity of 
light received by sensor was connected to a voltmeter. The voltage measured from 
different hydrocarbon concentration was initially calibrated by displacement 
measurement.  The fingerprint for hydrocarbon solution was revealed in the calibration 
curve which had fast response in the front part and a slow response at the back part. The 
peak voltage from each fingerprint was found to be inversely proportional to the tested 
concentration. This means the higher concentration of hydrocarbon the weaker is the 
signal detected. The sensitivity of the fiber optic displacement sensor was found to be 
0.12 mV/wt% with a repeatability of 96%. The resolution of the sensor was 0.027 mV, 
with a limit of detection of 0.23%. The linearity index was found to be 93.9% for 6% 
hydrocarbon concentration and 105.2% for 14% hydrocarbon concentration. The 
simplicity and the creditability of such system offer a good opportunity for industrial 
applications in the environmental sector.  
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ABSTRAK 
 
 
 
 
Hidrokarbon adalah pencemaran air organik. Ia boleh menyebabkan pencemaran 
alam sekitar dan kehidupan manusia. Oleh itu cara yang sesuai perlu dikenalpasti untuk 
mengesan tahap hidrokarbon di dalam air. Dalam kajian ini pederia sesaran serabut optik 
diperkenalkan sebagai teknik untuk menentukan kepekatan hidrokarbon di dalam air. 
Teknik konfigurasi pembalikan dibangunkan dan kepekatan hidrokarbon dikaji dalam 
julat 0% hingga 20%. Untuk menentusahkan sistem, dua kepekatan yang tidak diketahui 
dipilih bagi mewakili kepekatan yang rendah dan kepekatan yang tinggi. Secara 
prinsipnya, penderia ini menggunakan konsep modulasi keamatan berfungsikan sesaran. 
Sesaran optimum antara sasaran pembalikan dan penduga serabut optik yang diperoleh 
adalah 1.5 mm bagi kesemua kepekatan yang diuji. Keamatan cahaya yang diterima 
daripada penderia dihubungkan kepada voltmeter. Voltan yang diukur daripada 
kepekatan yang berbeza ditentu ukur dahulu  terhadap ukuran sesaran. Satu pengesahan 
identiti bagi hidrokarbon telah diperoleh berdasarkan lengkung kalibrasi yang 
mempunyai tindak balas yang pantas pada bahagian hadapan dan tindak balas yang 
perlahan pada bahagian belakang. Voltan puncak daripada setiap pengesahan identiti 
didapati berkadar songsang terhadap  kepekatan.  Keadaan ini bermakna semakin tinggi 
kepekatan semakin lemah isyarat yang dikesan.  Sensitiviti penderia sesaran serabut 
optik adalah 0.12 mV/wt% dengan kadar 96% keboleh-ulangan.  Resolusi penderia ialah 
0.027 mV dan batas pengesanan ialah 0.23%. Pencapaian indeks kelinearan ialah 93.9% 
bagi kepekatan hidrokarbon 6% dan 105.2% bagi kepekatan hidrokarbon 14%. 
Kemudahan dan kebolehan sistem seumpama itu menawarkan satu peluang baik bagi 
penggunaan industri contohnya bagi sektor alam sekitar.  
 
 
